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Abstract: The vascular plants in the Cheonbansan were listed 241 taxa; 72 families, 157 genera, 307 species, 27
varieties and 7 forms. Divided into 241 taxa; woody plants were 95 taxa (39.4%) and herbaceous plants were 146
taxa (60.6%). Based on the rare plants (IUCN) by the Korea Forest Service and Korea National Arboretum, 2 taxa
(Viola albida, etc.). Based on the list of Korean endemic plants, 8 taxa (Salix koriyanagi, Lespedeza maximowiczii for.
tomentella, Indigofera koreana, Weigela subsessilis, Carex okamotoi, Lilium amabile, etc.). Specific plant species by
floral region were total 15 taxa (6.2% of all 241 taxa of vascular plants); Lonicera subhispida in class , Orostachys
sikokianus, Ostericum melanotilingia in class , 9 taxa (Betula schmidtii, Quercus variabilis, Clematis patens, Spiraea
blumei, Ilex macropoda, Vaccinium oldhami, Lonicera praeflorens, Microstegium japonicum, Hosta capitata) in class
. The naturalized plants in the surveyed sites were 8 families, 13 genera, 16 taxa (Rumex acetocella, Silene armeria,
Lepidium apetalum, Trifolium pratense, Oenothera odorata, Cuscuta pentagona, Xanthium strumarium, Eragrostis
curvula, etc.) and naturalization rate was 6.6% of all 241 taxa of vascular plants. The vegetation of results in the
Cheonbansan, a total of 4 plant communities; Pinus densiflora community, Quercus variabilis community, Quercus
serrata community, Quercus mongolica community. The occupied in low-slope and valley of Quercus serrata
community, mountain side of Pinus densiflora community, Quercus variabilis community, top and ridge of Quercus
mongolica community. 
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Introduction
Mt. Cheonban (646.7 m) lies on the border among Gamak-
ri Jinan-eup Jinan-gun, Seongsan-ri Donghyang-myeon,
and Yeonpyeong-ri Cheoncheon-myeon Jangsu-gun in
Jeollabuk-do. Surrounded by rugged precipitous cliffs, the
whole region of Mt. Cheonban is located at the place
surrounded by Guryangcheon (Stream) at the southeastern
end of Yongdam Lake and the upper region of the Geumgang
River, having so rough features to access.
Since no previous study on flora & vegetation in the
whole region of Mt. Cheonban in Jinan has been published,
making reference to the relevant literature was extended to
Mt. Unjang (1,126 m) & Mt. Deoktae (1,113 m) in Jinan
area, and Mt. Jangan (1,237 m), Mt. Baegun (1,279 m) in
Jangsu area, as Mt. Cheonban lies on Jinan and Jangsu.
Of them, for Jinan area, flora and vegetation of Mt.
Unjang and adjacent mountains were examined by Kim and
Song (1998) and Kil and Kim (1998) respectively through
the 2nd Nationwide Survey of Natural Ecosystem. In
addition, the analysis was attempted on correlation between
forest community and environment by Chung et al. (1997),
and the forest community structure by Chung et al. (1999)
for Mt. Unjang. On the other hand, flora and vegetation of
Mt. Seongsu and Mt. Deoktae were examined by Kim and
Han (1998) and Choung and Yang (1998) respectively.
Recently, Beon and Oh (2007) classified the flora and plant
community near Demisaem, and Beon et al. (2010) reported
their analysis on flora & vegetation near Singwangjae of
the Mt. Deoktae.
Concerning Jangsu area, for the mountainous places near
Mt. Jangan and Mt. Baegun, flora (85 Families, 253
Genuses, and 380 Species) and vegetation have been
examined by Sun & Kim (1997) and Kim & Kim (1997)
respectively. Of them, for Mt. Baegun, Lee and Oh (1986)
and Lee (1986) reported their classifications on the flora
with ’96 Families, 297 Genuses, and 499 Species’ and '78
Families, 194 Genuses, and 335 Species’ respectively for
the whole region of Mt. Baegun including Mt. Gibaek
(1,330 m) and Mt. Hwangseok (1,190 m), etc. Yim et al.
(1986) reported their analysis on the vegetation in the whole
region of Mt. Baegun, while Park and Kim (1986) reported
on the vegetation near the Mt. Baegun. Furthermore, for Mt.
Jangan, Kim (1988) has classified the flora into 99 Families
with 515 Species, while Kim et al. (1999) into total 10
groups in terms of plant sociology-based research method.
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The floral section of Jinan and Jangsu area including Mt.
Cheonban belongs to the southern province of Korean
Peninsula (Lee, 1978) where temperate floral zones South
and Central meet according to Korea's horizontal forest
zone, and therefore the plants at the northern limit on the
temperate floral zone South and the southern limit on the
temperate floral zone Central live together in these areas.
This study is aimed at the examination of flora &
vegetation in the whole region of Mt. Cheonban as part of
ecological environment research of Yongdam Dam Reservoir
and adjacent area, building up ecological data in sub-
regional unit, and using the resultant information as the
basic data for establishing the management method.
Materials and Methods
The flora & vegetation survey on the whole region of Mt.
Cheonban in Jinan was carried out three times in July,
September in ’08, and May in 2009 along the trail starting
from Mt. Cheonban Recreational Forest through Mt.
Cheonban Peak (Gitdaebong) and to Jukdo within the range
of 5 m for lower layers & herbs layers while within the
range of 10 m for upper layers & middle layers respectively
(Fig. 1).
For the flora, classification was attempted against the
plants that appeared along the survey route where the order
of plants to be listed and the description of botanical name
were in accordance with Engler Classification System
(Melchior, 1964) adopted by Lee (2003). For the plants not
available for local survey were collected on site, examined
based on the pictorial books of the flora published by Lee
(1996), Lee (2003), and Lee (2006), and then produced as
specimen so to be kept in the environmental ecology &
landscape plant lab. at Jeonbuk University. Of the flora,
rare plants as classified by IUCN Criteria was divided in
accordance with the list of Korea Forest Service and Korea
National Arboretum (2008). Korean Endemic Plants were
selected according to the literature of Kim (2004), and the
specific plant species by floral region were summarized
under the 2nd Nationwide Natural Environment Survey
Guideline (Kim, 2000). In addition, naturalized plants,
degree of naturalization, and transition period were based
on the list suggested by Park et al. (2002), and the
naturalization rate was estimated by the ratio of total
number of species of naturalized plants against the total
number of plants appeared in the area examined in this
study (Numata, 1975).
For the survey of vegetation, 15 zones near the trail were
selected under the method of plant society by Braun-
Blanquet (1964). The examination was attempted on
dominance and sociability of the plants appearing within
the area of 20 m×20 m (400), species composition table
was prepared, and then the communities were classified
according to the vegetation data clarification method
adopted by Muller-Dombois & Ellenberg (1974) and Kim
et al. (1987).
Results and Discussion
Flora Status
The flora in the whole region of Mt. Cheonban in Jinan was
found to be 241 taxa in total (207 species, 27 varietases, and
7 lines) with 72 Families & 157 Genuses (Appendix 1),
which consist of 95 kinds of woody plants (39.4%) and 146
kinds of herbaceous plants (60.6%). In addition, the flora
was found to consist of 12 kinds of Pteridophyta with 7
Families and 10 Genuses (4.9%), 4 kinds of Gymnospermae
with 2 Families 3 Genuses (1.7%), 40 kinds of Mono-
cotyledoneae belonging to Angiospermae with 7 Families
& 24 Genuses (16.6%), 185 kinds of Dicotyledoneae
belonging to Angiospermae with 56 Families & 119 Genuses
(76.8%) (Table 1). It was notable that Spiraea blumei,
Crataegus pinnatifida, Rhamnus davurica, Ostericum
grosseserratum, Liparis krameri, etc. were found to be
distributed in a small amount at the whole region of Mt.
Cheonban although they are normally seen in the central
region of Korea, and especially Spiraea blumei was found
to form a small community on the steep bedrock slope.
Rare plants (IUCN)
As the rare plants, Prunus yedoensis and Viola albida were
found in Mt. Cheonban (Table 2). Of them, Prunus
yedoensis belongs to the endangered species in IUCN
criteria, but is meaningless for the species to be planted. In
the mean time, several individuals of Viola albida that
belongings to the Near Threatened species were found in
the shades near the trail.
Fig. 1. The map shows Cheonbansan, Jinan-gun and Jangsu-gun,
Jeollabuk-do, Korea (http://local.daum.net).
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Korean endemic plants
As the Korean endemic plants, 8 kinds of plants such as
Populus tomentiglandulosa (planted), Salix koriyanagi,
Prunus yedoensis (planted), Lespedeza maximowiczii var.
tomentella, Indigofera koreana, Weigela subsessilis, Carex
okamotoi, Lilium amabile were found in the whole region
of Mt. Cheonban (Table 2). Of them, Salix koriyanagi and
Weigela subsessilis were found on the river side near the
Recreational Forest, Lespedeza maximowiczii var. tomentella
and Indigofera koreana on the sunny slope, and Carex
okamotoi and Lilium amabile on the shady slope in several
to dozens of individuals.
Specific plant species
 In the whole region of Mt. Cheonban, total 15 kinds (6.2%
of 241 kinds of vascular plants in total) of specific plant
species were found, which consist of Prunus yedoensis
(planted) for class V, Thuja orientalis (planted) and
Wistaria floribunda (planted) for class IV, Lonicera
subhispida for class III, Orostachys sikokianus and
Ostericum melanotilingia for class II, and Betula schmidtii,
Quercus variabilis, Clematis patens, Spiraea blumei, Ilex
macropoda, Vaccinium oldhamii, Lonicera praeflorens,
Microstegium japonicum, and Hosta capitata for class I
(Table 3).
Table 1. Taxonomic numbers of vascular plants distributed in the Cheonbansan, Jinan
Class of tracheophyta Family Genus Species Variety Forma Total
Pteridophyta 7 10 11 1 - 12
Gymnospermae 2 3 4 - - 4
Angiospermae
Monocotyledoneae 7 24 33 7 - 40
Dicotyledoneae 56 120 159 19 7 185
Total 63 144 192 26 7 225
Taxa 72 157 207 27 7 241
Table 2. The list of rare plants and endemic plants in the Cheonbansan, Jinan
Family name Vascular plants I* II III
Salicaceae
Populus tomentiglandulosa T. Lee 은사시나무 ■ ■
Salix koriyanagi Kimura 키버들 ■
Rosaceae Prunus yedoensis Matsumura 왕벚나무 ■ ■ ■
Leguminosae
Lespedeza maximowiczii for. tomentella M. Kim 털조록싸리 ■
Indigofera koreana Ohwi 민(좀)땅비싸리 ■
Violaceae Viola albida Palibin 태백제비꽃 ■
Caprifoliaceae Weigela subsessilis L.H. Bailey 병꽃나무 ■
Cyperaceae Carex okamotoi Ohwi 지리대사초 ■
Liliaceae Lilium amabile Palibin 털중나리 ■
*I: Rare plants (IUCN), II: Korean endemic plants, III: Planted plants
Table 3. The list of specific plant species by floral region in the Cheonbansan, Jinan
Family name Specific plant species
Degree*
I II III IV V
 Cupressaceae  Thuja orientalis L. 측백나무 ■
 Betulaceae  Betula schmidtii Regel 박달나무 ■
 Fagaceae  Quercus variabilis Bl. 굴참나무 ■
 Ranunculaceae  Clematis patens Morr. et Decn. 큰꽃으아리 ■
 Crassulaceae  Orostachys sikokianus Ohwi 난쟁이바위솔 ■
 Rosaceae
 Spiraea blumei G. Don 산조팝나무 ■
 Prunus yedoensis Matsumura 왕벚나무 ■
 Leguminosae  Wistaria floribunda A.P. DC. 등 ■
 Aquifoliaceae  Ilex macropoda Miq. 대팻집나무 ■
 Umbelliferae  Ostericum melanotilingia Kitagawa 큰참나물 ■
 Ericaceae  Vaccinium oldhami Miq. 정금나무 ■
 Caprifoliaceae
 Lonicera praeflorens Batal. 올괴불나무 ■
 Lonicera subhispida Nakai 털괴불나무 ■
 Gramineae  Microstegium japonicum Koidz. 민바랭이새 ■
 Liliaceae  Hosta capitata Nakai 일월비비추 ■
*V=Taxa distributed isolating or discontinuous, IV=Taxa distributed only one subregion, III=Taxa distributed two subregions, II=Taxa distributed generally 1,000 m or more,
a whole subregion, I=Taxa distributed at least three subregions
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Naturalized plants
In the whole region of Mt. Cheonban, 16 kinds of
naturalized plants with 8 Families & 13 Genuses such as
Rumex acetocella, Rumex crispus, Silene armeria,
Lepidium apetalum, Trifolium pratense, Trifolium repens,
Oenothera odorata, Cuscuta pentagona, Xanthium
strumarium, Xanthium canadense, Erigeron annuus,
Erigeron canadensis, Erechtites hieracifolia, Bidens
frondosa, Eragrostis curvula, and Festuca arundinacea.
were found (Table 4), naturalization rate of which was
analyzed to be 6.6% of 241 species of vascular plants in
total. Of them, Rumex acetocella is the plant assigned as
Ecosystem-Disturbing Species under the Wildlife Protection
Act of the Ministry of Environment, and therefore it is
necessary to prepare a proper management measure so that
it may not disturb Korean indigenous species.
Vegetation Status
According to the general status of 15 subject areas in the
whole region of Mt. Cheonban covering 20 m×20 m (400),
it showed height of tree in 10~20 m, average diameter of
breast in 16~35, and coverage in 75~90% on the Tree
Layer, while 5~8m, 10~16, and 30~60% on the Sub-trees
Layer. In addition, it showed coverage in 30~85% on the
Shrub Layer, while 30~80% on the Herbs Layer (Table 5). 
Classification of plant community
The whole region of Mt. Cheonban was formed with
natural forest well preserved with natural vegetation. The
vegetation could be characterized into Quercus serrata
community on the low slope between 290 m and 350 m
levels and valley area, Pinus densiflora community and
Quercus varabilis community on the mountainside between
400 m and 500 m levels, and Quercus mongolica community
on the peak and ridge areas at 500m level or higher by the
altitudes above the sea level (Table 6).
Quercus serrata community
This community was distributed mainly on low slopes and
valleys at the levels between 290 m and 350 m. On the Tree
Layer, Quercus serrata was found to prevail but a variety of
deciduous broad-leaved tree species such as Quercus
varabilis, Platycarya strobilacea, Prunus leveilleana,
Carpinus laxiflora, Ilex macropoda, etc. were found too.
On the Sub-trees Layer, Quercus serrata, Fraxinus
rhynchophylla, Styrax japonica, Quercus varabilis, etc.
Table 4. The list of naturalized plants in the Cheonbansan, Jinan
Family name Naturalized plants
 Polygonaceae
 Rumex acetocella L. 애기수영 3 1
 Rumex crispus L. 소리쟁이 5 1
 Caryophyllaceae  Silene armeria L. 끈끈이대나물 2 1
 Cruciferae  Lepidium apetalum Willd. 다닥냉이 3 1
 Leguminosae
 Trifolium pratense L. 붉은토끼풀 3 1
 Trifolium repens L. 토끼풀 5 1
 Onagraceae  Oenothera odorata Jacq. 달맞이꽃 5 1
 Convolvulaceae  Cuscuta pentagona Engelm. 미국실새삼 5 3
 Compositae
 Xanthium strumarium L. 도꼬마리 2 1
 Xanthium canadense Mill. 큰도꼬마리 4 3
 Erigeron annuus Pers. 개망초 5 1
 Conyza canadensis Cronquist 망초 5 1
 Erechtites hieracifolia Raf. 붉은서나물 3 3
 Bidens frondosa L. 미국가막사리 5 3
 Gramineae
 Eragrostis curvula Nees 능수참새그령 3 3
 Festuca arundinacea Schreb. 큰김의털 5 3
*I: Degree of naturalization, II: Introduction period
Table 5. General description of quadrat in the Cheonbansan, Jinan
Description of quadrat
Quadrat number
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Canopy 
Height (m) 12 14 18 20 18 20 16 15 12 14 16 12 12 18 10
Mean DBH (cm) 18 22 28 34 30 35 28 22 19 24 26 18 20 28 16
Coverage (%) 80 80 90 90 85 85 85 80 75 85 85 85 90 90 85
Understory
Height (m) 6 7 8 8 5 8 8 7 6 7 8 6 5 8 5
Mean DBH (cm) 10 10 14 14 10 12 14 14 12 14 16 12 12 14 13
Coverage (%) 50 60 50 60 50 45 60 50 40 55 50 30 60 50 35
Shrub Coverage (%) 80 85 70 90 70 60 40 50 40 40 50 30 60 30 30
Groundcover Coverage (%) 70 70 70 80 70 50 60 60 40 40 40 40 30 30 40
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Table 6. Floristic composition table of plant communities investigated in the Cheonbansan, Jinan
Communities: A=Quercus serrata, B=Quercus variabilis, C=Quercus mongolica, D=Pinus densiflora
-------A------- -----B----- ---------C--------- -----D-----
Serial number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Reveal number 3 5 1 2 4 7 6 14 13 10 11 8 9 12 15
Altitude (m) 310 350 290 300 320 450 410 408 460 593 647 500 570 430 470
Slope degree (°) 20 25 15 15 35 20 35 42 40 40 35 30 35 32 35
Slope aspect NW NW NW NW NE NW NE SW NE NW NE NE NW SW SW
Quadrat size () 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Number of taxa 38 29 33 34 28 25 24 19 21 20 26 25 21 18 20
Differential species of community                
Quercus serrata (T1) 2.3 3.3 3.3 3.2 2.2 2.2 1.1 1.1 1.1 1.1 1.2
Quercus serrata (T2) 2.2 2.2 2.2 3.3 3.3 1.1 1.1 1.1
Quercus serrata (S) - - 3.3 2.2 2.2 + 1.1 + +
Quercus variabilis (T1) 1.1 2.2 1.1 1.1 3.3 3.3 3.3 5.5 2.2 3.3 3.3 2.2 1.1 1.1
Quercus variabilis (T2) 1.1 1.1 - 2.2 2.2 3.3 2.2 1.1 1.1 2.2 1.1 1.1
Quercus variabilis (S) - - 1.1 - + + 1.1 + +
Quercus mongolica (T1) 2.2 2.2 3.2 4.4 4.4 3.3 3.3 2.2
Quercus mongolica (T2) 1.1 2.2 3.3 2.2 2.2 2.2
Pinus densiflora (T1) 1.1 1.1 1.1 1.1 1.1 1.1 3.3 5.5 5.5
Pinus densiflora (T2)     1.1 1.1       2.2 2.2 2.2
Companions
Fraxinus sieboldiana (T2) 1.1 1.1 1.1 2.2 1.1 1.1 1.1 2.2 1.1 1.1 1.1
Fraxinus sieboldiana (S) 1.1 1.1 + 1.1 1.1 1.1 1.1 1.2 1.1
Fraxinus sieboldiana (D) + + + + + + + + + +
Lindera obtusiloba (T2) 1.1 1.1 1.1 1.1 1.1
Lindera obtusiloba (S) + + + 1.2 2.2 + + 1.2 +
Lindera obtusiloba (D) + + r + + + +
Rhus trichocarpa (T2) 1.2 1.1 1.1 1.1 1.1 1.1
Rhus trichocarpa (S) + 3.3 1.2 1.1 2.1 1.1 + 1.2 +
Rhus trichocarpa (D) + + + r
Prunus leveilleana (T1) 1.1 1.1 1.1 1.1 1.1 2.1 1.1 1.1
Prunus leveilleana (T2) 1.1 1.1 1.1 1.1 1.1 1.1
Prunus leveilleana (S) + + 2.1 +
Prunus leveilleana (D) + + + +
Rhododendron mucronulatum (S) 1.2 1.1 + 1.2 1.1 + + 1.1 1.2 1.1
Rhododendron mucronulatum (D) + + + + + +
Carex humilis (D) 1.1 1.1 1.2 2.2 2.2 + + 1.1 2.2 3.3
Fraxinus rhynchophylla (T1) 2.2
Fraxinus rhynchophylla (T2) 2.2 1.1 1.1 1.1 1.1
Fraxinus rhynchophylla (S) + + + + + +
Fraxinus rhynchophylla (D) + + + +
Platycarya strobilacea (T1) 1.1 1.2 1.1 1.1 1.1
Platycarya strobilacea (T2) 1.1 2.2 1.2 2.2 1.1
Platycarya strobilacea (S) + 2.1 + + +
Platycarya strobilacea (D) r
Artactylodes japonica (D) r + + + + + + +
Indigofera kirilowii (D) 1.1 + + + 1.1 + + +
Lespedeza maximowiczii (S) + 1.1 1.1 + +
Lespedeza maximowiczii (D) + + +
Melampyrum roseum (D) r + + + + 1.1 1.1
Pteridium aquilinum var. latiusculum (D) + r 1.1 + + 1.1 1.1
Polygonatum odoratum var. pluriflorum (D) + + + r + +
Styrax japonica (T2) 1.1 1.1 2.2 1.1
Styrax japonica (S) + + + 1.1
Styrax obassia (T1) 1.1 1.1
Styrax obassia (T2) 1.2 1.1 1.2 1.1
Styrax obassia (S) + 2.3 + + 1.1
Styrax obassia (D) +
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Table 6. Continued
Communities: A=Quercus serrata, B=Quercus variabilis, C=Quercus mongolica, D=Pinus densiflora
-------A------- -----B----- ---------C--------- -----D-----
Smilax sieboldii (S) + +
Smilax sieboldii (D) + + +
Cornus kousa (T1) 1.1
Cornus kousa (T2) 1.1 1.1 1.1 1.1
Aster scaber (D) r 1.1 + r +
Carex okamotoi (D) 2.3 4.4 3.3 2.2 2.3
Stephanandra incisa (S) + 2.2 1.1 +
Stephanandra incisa (D) +
Rhus chinensis (T1) 1.1
Rhus chinensis (S) 1.1 + + +
Rhus chinensis (D) + + +
Quercus aliena (T1) 1.1 1.1
Quercus aliena (T2) 1.1 1.1 1.1
Carpinus laxiflora (T1) 1.1 1.1 1.1
Carpinus laxiflora (T2) 1.1
Rhododendron schlippenbachii (S) 1.1 1.1 +
Rhododendron schlippenbachii (D) +
Rhamnus yoshinoi (S) + 1.1
Rhamnus yoshinoi (D) +
Lespedeza cyrtobotrya (S) +
Lespedeza cyrtobotrya (D) + + +
Juniperus rigida (T2) 1.1 1.1 1.1
Juniperus rigida (S) + 1.1
Juniperus rigida (D) +
Smilax china (S) + +
Smilax china (D) +
Carex ciliato-marginata (D) 1.1 2.2 1.2
Weigela subsessilis (S) 1.2 1.2
Weigela subsessilis (D) +
Betula schmidtii (T1) 2.2
Betula schmidtii (T2) 1.1
Betula schmidtii (S) 2.2
Lindera erythrocarpa (T1) 1.1
Lindera erythrocarpa (S) +
Lindera erythrocarpa (D) +
Zanthoxylum schinifolium (S) 1.1 1.1
Zanthoxylum schinifolium (D) 
Acer pseudosieboldianum (T2) 1.1
Acer pseudosieboldianum (S) + + 1.1
Rubus crataegifolius (S) + 1.1
Rubus crataegifolius (D) +
Lespedeza bicolor (S) +
Lespedeza bicolor (D) +
Quercus dentata (T2) 1.1
Quercus dentata (S) + 
Acer mono (T1) 1.1
Acer mono (T2) 1.1
Corylus sieboldiana (S) +
Corylus sieboldiana (D) +
Ampelopsis heterophylla (S) 1.1
Ampelopsis heterophylla (D) +
Viola rossii (D) + 1.1
Lysimachia clethroides (D) + +
Syneilesis palmata (D) r r
Malus sieboldii (S) + +
Smilax nipponica (D) 1.2 +
Calamagrostis arundinacea (D) 1.1 +
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were found. On the Shrub Layer, the ratio of Quercus
serrata was high but Physocarpus intermedius, Weigela
subsessilis, Fraxinus sieboldiana, Zanthoxylum schinifolium,
Lindera obtusiloba, etc. appeared too. On the Herbs Layer,
Aster scaber, Chrysanthemum zawadskii var. latilobum,
Oplismenus undulatifolius, Viola rossii, Carex siderosticta,
Fraxinus sieboldiana, Patrina villosa, etc. were found. 
Quercus variabilis community
 This community is located at the levels between 320 m and
450 m. On the Tree Layer, Quercus varabilis community
was formed and Quercus serrata, Prunus leveilleana,
Platycarya strobilacea, Styrax obassia, Cornus kousa,
Pinus densiflora, etc. were found too. On the Sub-trees
Layer, Platycarya strobilacea, Cornus kousa, Prunus
leveilleana, Quercus serrata, Fraxinus rhynchophylla,
Rhus trichocarpa, etc. were found. Especially On the Sub-
trees Layer, the frequency of occurrence of Quercus serrata
was relatively high and therefore it is expected to be
gradually transferred to Quercus varabilis-Quercus serrata
community. On the Shrub Layer, Quercus serrata, Lespedeza
maximowiczii, Physocarpus intermedius, Rhamnus yoshinoi,
Lindera glauca, etc. appeared. on the Herbs Layer, Carex
okamotoi, Pteridium aquilinum var. latiusculum, Hosta
capitata, Atractylodes japonica, etc. appeared, and
especially Carex okamotoi was found to be distributed in a
wide area of community.
Pinus densiflora community
This community is located at the levels between 430 m and
570 m along the mountain side. On the Tree Layer, Pinus
densiflora was found dominant but Quercus mongolica,
Quercus varabilis, etc. appeared. On the Sub-trees Layer,
Prunus leveilleana, Fraxinus sieboldiana, Juniperus rigida,
etc. as well as Pinus densiflora and Quercus varabilis were
found. On the Shrub Layer, Fraxinus sieboldiana, Styrax
obassia, Lindera obtusiloba, Quercus mongolica, Lespedeza
bicolor, Rhus javanica, etc. appeared, while on the Herbs
Layer, Carex humilis, Miscanthus sinensis, Melampyrum
rosem var. ovalifolium, Quercus varabilis, Quercus
mongolica, Pinus densiflora, etc. were distributed.
In this area, Pinus densiflora competes with Quercus
spp. such as Quercus varabilis or Quercus mongolica, etc.
Nevertheless, in view of the existence of the next
generation tree of Pinus densiflora and the advantageous
location for Pinus densiflora to grow, the mixed forest with
Pinus densiflora-Quercus spp. is thought to be maintained
continuously.
Quercus mongolica community
This community was located at the levels between 460 m
and 645 m found from the peak and ridge areas relatively
higher than the levels where the other communities are
located. On the Tree Layer, Quercus mongolica, Quercus
serrata, Styrax obassia, Ilex macropoda, Carpinus
laxiflora, etc. appeared. On the Sub-trees Layer, Quercus
mongolica, Quercus serrata, Prunus leveilleana, Carpinus
laxiflora, Fraxinus rhynchophylla, Betula schmidtii,
Juniperus rigida, etc. were distributed. On the Shrub Layer,
Fraxinus sieboldiana, Lindera obtusiloba, Acer pseudo-
sieboldianum, Lespedeza maximowiczii were found, while
on the Herbs Layer, Carex okamotoi, Atractylodes japonica,
Ostericum melanotilingia, Lysimachia clethroides, Syneilesis
palmata, Carex humilis, Polygonatum odoratum var.
pluriflorum, Lilium amabile, Artemisia keiskeana, etc. were
found to appear.
Table 6. Continued
Communities: A=Quercus serrata, B=Quercus variabilis, C=Quercus mongolica, D=Pinus densiflora
-------A------- -----B----- ---------C--------- -----D-----
Lonicera subhispida (S) 2.2 +
Corylus sieboldiana (S) 1.1 +
Oplismenus undulatifolius (D) + 1.1
Sasa borealis (D) + +
Hosta capitata (D) + r
Artemisia keiskeana (D) + +
Ilex macropoda (T1) 1.2 1.1
Paederia scandens (D) + 2.2
Symplocos chinensis for. pilosa (S)   + 1.1            
Appearance of quadrat No. 1: Aster tataricus (1-+), Chrysanthemum zawadskii var. latilobum (1-1.1), Spiraea blumei (1-+), Potentilla freyniana (1-+), Gentiana scabra var.
buergeri (1-+), Sanguisorba officinalis (1-+), Isodon inflexus (2-+), Scutellaria pekinensis var. transitra (2-r), Astilbe chinensis var. davidii (2-+), Pyrola japonica (2-r),
Ainsliaea acerifolia (2-+), Carex siderosticta (2-1.2), Codonopsis lanceolata (2-r), Dennstaedtia hirsuta (2-+), Asarum sieboldii (2-+), Euonymus oxyphyllus (2-1.1), Clematis
patens (2-+), Cornus kousa (3-1.1), Rhamnus davurica (3-1.1), Galium spurium (3-+), Philadelphus schrenckii (3-+), Securinega suffruticosa (3-+), Viola dissecta var.
chaerophylloides (3-+), Parthenocissus tricuspidata (3-1.1), Wistaria floribunda (3-+), Alangium platanifolium var. macrophylum (3-+), Rubus coreanus (3-r), Hydrangea
serrata for. acuminata (3-+), Morus bombycis (3-1.1), Vitis amurensis (3-+), Callicarpa dichotoma (3-+), Euonymus alatus for. ciliatodentatus (4-+), Lindera glauca (6-1.1),
Polygonatum lasianthum var. coreanum (6-r), Scutellaria dentata var. alpina (6-+), Viola variegata (6-1.1), Acer palmatum (7-r), Ostericum melanotilingia (8-r), Davallia
mariesii (9-+), Orostachys sikokianus (9-+), Sedum polystichoides (9-+), Lilium amabile (10-r), Lilium tsingtauense (11-+), Platycodon grandiflorum (12-r), Lonicera
praeflorens (14-+), Isodon excisus (14-+)
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Appendix 1. The list of vascular plants in the Cheonbansan, Jinan
Vascular plants Remark
1. Selaginellaceae 부처손과
Selaginella tamariscina Spring 부처손
2. Equisetaceae 속새과
Equisetum arvense L. 쇠뜨기
3. Osmundaceae 고비과
Osmunda japonica Thunb. 고비
4. Pteridaceae 고사리과
Dennstaedtia wilfordii Christ. 황고사리
Dennstaedtia hirsuta Mett. 잔고사리
Pteridium aquilinum var. latiusculum Underw. 고사리
5. Davalliaceae 넉줄고사리과
Davallia mariesii Moore 넉줄고사리
6. Aspidiaceae 면마과
Matteuccia orientalis Trev. 개면마 
Polystichum tripteron Presl 십자고사리
Athyrium yokoscense H. Christ 뱀고사리
Athytium niponicum Hance 개고사리
7. Aspleniaceae 꼬리고사리과
Asplenium incisum Thunb. 꼬리고사리
8. Pinaceae 소나무과
Pinus rigida Mill. 리기다소나무 ⑤
Pinus densiflora Siebold et Zucc. 소나무
9. Cupressaceae 측백나무과
Thuja orientalis L. 측백나무 ③⑤
Juniperus rigida Siebold et Zucc. 노간주나무
10. Salicaceae 버드나무과
Populus tomentiglandulosa T. Lee 은사시나무 ②⑤
Salix koreensis Anderss. 버드나무
Salix hulteni Floderus 호랑버들
Salix koriyanagi Kimura 키버들 ②
Salix gracilistyla Miq. 갯버들
11. Juglandaceae 가래나무과
Platycarya strobilacea Siebold et Zucc. 굴피나무
12. Betulaceae 자작나무과
Betula schmidtii Regel 박달나무 ③
Carpinus tschonoskii Max. 개서어나무
Carpinus laxiflora Bl. 서어나무
Corylus heterophylla var. thunbergii Blume 개암나무
Corylus sieboldiana Bl. 참개암나무
Corylus sieboldiana var. mandshurica C.K. Schne. 물개암나무
13. Fagaceae 참나무과
Quercus variabilis Bl. 굴참나무 ③
Quercus dentata Thunb. 떡갈나무
Quercus aliena Bl. 갈참나무
Quercus mongolica Fisch. 신갈나무
Quercus serrata Thunb. 졸참나무
14. Ulmaceae 느릅나무과
Ulmus davidiana var. japonica Nakai 느릅나무
15. Moraceae 뽕나무과
Morus bombycis Koidz. 산뽕나무
Morus alba L. 뽕나무
16. Cannabinaceae 삼과
Humulus japonicus Siebold et Zucc. 환삼덩굴
17. Urticaceae 쐐기풀과
Boehmeria spicata Thunb. 좀깨잎나무
18. Aristolochiaceae 쥐방울덩굴과
Asarum sieboldii Miq. 족도리풀
19. Polygonaceae 마디풀과
Rumex acetocella L. 애기수영 ④
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Appendix 1. Continued
Vascular plants Remark
Rumex crispus L. 소리쟁이 ④
Persicaria senticasa Gross 며느리밑씻개
Persicaria thunbergii H. Gross 고마리
Persicaria sieboldii Ohki 미꾸리낚시
Persicaria nodosa Opiz 큰개여뀌
Polygonum aviculare L. 마디풀
20. Caryophyllaceae 석죽과
Stellaria aquatica Scop. 쇠별꽃
Melandryum firmum Rohrb. 장구채
Silene armeria L. 끈끈이대나물 ④
21. Ranunculaceae 미나리아재비과
Clematis patens Morr. et Decn. 큰꽃으아리 ③
Clematis apiifolia A.P. DC. 사위질빵
22. Menispermaceae 방기과
Cocculus triobus DC. 댕댕이덩굴
23. Lauraceae 녹나무과
Lindera obtusiloba Bl. 생강나무
Lindera glauca Bl. 감태나무
Lindera erythrocarpa Makino 비목
24. Cruciferae 십자화과
Lepidium apetalum Willd. 다닥냉이 ④
25. Crassulaceae 돌나물과
Orostachys sikokianus Ohwi 난쟁이바위솔 ③
Sedum kamtschaticum Fisch. 기린초
Sedum polystichoides Hemsl. 바위채송화
26. Saxifragaceae 범위귀과
Astilbe chinensis var. davidii Fr. 노루오줌
Deutzia prunifolia Rehder 바위말발도리
Deutzia coreana Lev. 매화말발도리
Philadelphus schrenckii Rupr. 고광나무
Hydrangea serrata for. acuminata Wils. 산수국
27. Rosaceae 장미과
Spiraea blumei G. Don 산조팝나무 ③
Stephanandra incisa Zabel 국수나무
Potentilla yokusaiana Makino 민눈양지꽃
Potentilla freyniana Bornm. 세잎양지꽃
Potentilla fragarioides var. major Max. 양지꽃
Rubus crataegifolius Bunge 산딸기
Rubus phoenicolasius Max. 곰딸기
Rubus parvifolius L. 멍석딸기
Rubus coreanus Miq. 복분자딸기
Sanguisorba officinalis L. 오이풀
Rosa multiflora Thunb. 찔레꽃
Prunus yedoensis Matsumura 왕벚나무 ①②③⑤
Prunus sargentii Rehder 산벚나무
Crataegus pinnatifida Bunge 산사나무
Malus sieboldii Rehder 아그배나무
Sorbus alnifolia K. Koch. 팥배나무
28. Leguminosae 콩과
Albizia julibrissin Durazz. 자귀나무
Cassia mimosoides var. nomame Makino 차풀
Sophora flavescens Ait. 고삼
Maackia amurensis Rup. et Max. 다릅나무
Lespedeza maximowiczii Schne. 조록싸리
Lespedeza maximowiczii for. tomentella M. Kim 털조록싸리 ②
Lespedeza cyrtobotrya Miq. 참싸리
Lespedeza bicolor Turcz. 싸리
Lespedeza cuneata G. Don 비수리
Kummerowia striata Schindl. 매듭풀
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Appendix 1. Continued
Vascular plants Remark
Phaseolus vulgaris L. 덩굴강남콩 ⑤
Pueraria thunbergiana Benth. 칡
Glycine soja Siebold et Zucc. 돌콩
Indigofera kirilowii Max. 땅비싸리
Indigofera koreana Ohwi 민(좀)땅비싸리 ②
Wistaria floribunda A.P. DC. 등 ③⑤
Trifolium pratense L. 붉은토끼풀 ④
Trifolium repens L. 토끼풀 ④
29. Oxalidaceae 괭이밥과
Oxalis corniculata L. 괭이밥
30. Euphorbiaceae 대극과
Securinega suffruticosa Rehder 광대싸리
Phyllanthus ussuriensis Rup. et Max. 여우주머니
31. Rutaceae 운향과
Zanthoxylum schinifolium Siebold et Zucc. 산초나무
32. Polygalaceae 원지과
Polygala japonica Houtt. 애기풀
33. Aquifoliaceae 감탕나무과
Ilex macropoda Miq. 대팻집나무 ③
34. Celastraceae 노박덩굴과
Euonymus alatus for. ciliato-dentatus Hiyama 회잎나무
Euonymus alatus Sieb. 화살나무
Euonymus oxyphyllus Miq. 참회나무
35. Anacardiaceae 옻나무과
Rhus chinensis Mill. 붉나무
Rhus trichocarpa Miq. 개옻나무
36. Aceraceae 단풍나무과 
Acer ginnala Max. 신나무
Acer mono Max. 고로쇠나무
Acer pseudo-sieboldianum Kom. 당단풍
37. Rhamnaceae 갈매나무과
Rhamnus davurica Pall. 갈매나무
Rhamnus yoshinoi Makino 짝자래나무
38. Vitaceae 포도과
Vitis amurensis Rupr. 왕머루
Ampelopsis heterophylla for. citrulloides Rehder 가새잎개머루
Ampelopsis heterophylla Siebold et Zucc. 개머루
Parthenocissus tricuspidata Planch. 담쟁이덩굴
39. Actinidiaceae 다래나무과
Actinidia arguta Planch. 다래
40. Hypericaceae 물푸레나무과
Hypericum ascyron L. 물레나물
Hypericum erectum Thunb. 고추나물
41. Violaceae 제비꽃과
Viola dissecta var. chaerophylloides Makino 남산제비꽃 ①
Viola albida Palibin 태백제비꽃
Viola mandshurica W. Becker 제비꽃
Viola variegata Fisch. 알록제비꽃
Viola rossii Hemsl.고깔제비꽃
42. Cucurbitaceae 박과
Cucurbita moschata Duches. 호박 ⑤
43. Lythraceae 부처꽃과
Lythrum anceps Makino 부처꽃
44. Onagraceae 바늘꽃과
Oenothera odorata Jacq. 달맞이꽃 ④
45. Alangiaceae 박쥐나무과
Alangium platanifolium var. macrophylum Wanger. 박쥐나무
46. Araliaceae 두릅나무과
Aralia elata Seemann 두릅나무
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Appendix 1. Continued
Vascular plants Remark
Aralia continentalis Kitagawa 독활
47. Umbelliferae 산형과
Torilis japonica DC. 사상자
Cryptotaenia japonica Hassk. 파드득나물
Ostericum grosseserrata Kitagawa 신감채
Ostericum melanotilingia Kitagawa 큰참나물 ③
Peucedanum terebinthaceum Fisch. 기름나물
48. Cornaceae 층층나무과
Cornus kousa Buerg. 산딸나무
Cornus controversa Hemsl. 층층나무
49. Pyrolaceae 노루발과
Pyrola japonica Klenze 노루발
50. Ericaceae 진달래과
Rhododendron mucronulatum Turcz. 진달래
Rhododendron schlippenbachii Max. 철쭉꽃
Vaccinium oldhami Miq. 정금나무 ③
51. Primulaceae 앵초과
Lysimachia clethroides Duby 큰까치수영
52. Symplocaceae 노린재나무과
Symplocos chinensis for. pilosa Ohwi 노린재나무
53. Styracaceae 때죽나무과
Styrax obassia Siebold et Zucc. 쪽동백나무
Styrax japonica Siebold et Zucc. 때죽나무
54. Oleaceae 물푸레나무과
Fraxinus rhynchophylla Hance물푸레나무
Fraxinus sieboldiana Bl. 쇠물푸레
55. Gentianaceae 용담과
Gentiana scabra var. buergeri Max. 용담
56. Convolvulaceae 메꽃과
Cuscuta pentagona Engelm. 미국실새삼 ④
57. Verbenaceae 마편초과
Callicarpa dichotoma Raeusch. 좀작살나무
Clerodendron trichotomum Thunb. 누리장나무
58. Labiatae 꿀풀과
Scutellaria pekinensis var. transitra Hara 산골무꽃
Scutellaria dentata var. alpina Nakai 수골무꽃
Clinopodium chinense var. parviflorum Hara 층층이꽃
Isodon inflexus Kudo 산박하
59. Scrophulariaceae 현삼과
Melampyrum roseum Max. 꽃며느리밥풀
Melampyrum roseum var. ovalifolium Nakai 알며느리밥풀
Phtheirospermum japonicum Kanitz 나도송이풀
60. Plantaginaceae 질경이과
Plantago asiatica L. 질경이
61. Rubiaceae 꼭두서니과
Paederia scandens Merr. 계요등
Rubia akane Nakai 꼭두서니
Galium spurium L. 갈퀴덩굴
Galium trachyspermum A. Gray 네잎갈퀴
Galium pogonanthum Fr. et Sav. 산갈퀴
62. Caprifoliaceae 인동과
Weigela subsessilis L.H. Bailey 병꽃나무 ②
Lonicera subhispida Nakai 털괴불나무 ③
Lonicera praeflorens Batal.올괴불나무 ③
63. Valerianaceae 마타리과
Patrinia scabiosaefolia Fisch. 마타리
Patrinia villosa Juss. 뚝갈
64. Campanulaceae 초롱꽃과
Codonopsis lanceolata Trautv. 더덕
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Appendix 1. Continued
Vascular plants Remark
Platycodon grandiflorum A. DC. 도라지
65. Compositae 국화과
Ainsliaea acerifolia Sch.-Bip. 단풍취
Xanthium strumarium L. 도꼬마리 ④
Xanthium canadense Mill. 큰도꼬마리
Eupatorium chinense var. simplicifolium Kitamura 등골나물
Eupatorium chinense for. tripartitum Hara 향등골나물
Solidago virgaaurea var. asiatica Nakai 미역취
Aster tataricus L. 개미취
Aster scaber Thunb. 참취
Aster yomens Makino 쑥부쟁이
Aster ageratoides Turcz. 까실쑥부쟁이
Erigeron annuus Pers. 개망초 ④
Conyza canadensis Cronquist 망초 ④
Erechtites hieracifolia Raf. 붉은서나물 ④
Syneilesis palmata Max. 우산나물
Chrysanthemum zawadskii var. latilobum Kitamura 구절초
Artemisia keiskeana Miq. 맑은대쑥
Artemisia montana Pampan. 산쑥
Artemisia princeps var. orientalis Hara 쑥
Bidens frondosa L. 미국가막사리 ④
Artactylodes japonica Koidz. 삽주
Saussurea gracilis Max. 은분취
Serratula coronata var. insularis Kitamura 산비장이
Hieracium umbellatum L. 조밥나물
Lactuca indica var. laciniata Hara 왕고들빼기
Youngia denticulata Kitamura 이고들빼기
Youngia sonchifolia Max. 고들빼기
66. Gramineae 벼과
Sasa borealis Makino 조릿대
Alopecurus aequalis var. amurensis Ohwi 뚝새풀
Calamagrostis arundinacea Roth 실새풀
Eragrostis curvula Nees능수참새그령 ④
Agropyron tsukushiense var. transiens Ohwi 개밀
Festuca arundinacea Schreb. 큰김의털 ④
Phragmites japonica Steud. 달뿌리풀
Arundinella hirta Tanaka 새
Setaria viridis Beauv. 강아지풀
Oplismenus undulatifolius Roem. et Schult. 주름조개풀
Miscanthus sacchariflorus Benth. 물억새
Miscanthus sinensis var. purpurascens Rendle 억새
Microstegium japonicum Koidz. 민바랭이새 ③
67. Cyperaceae 사초과
Carex humilis Leyss. 산거울
Carex lanceolata A. Gray 그늘사초
Carex okamotoi Ohwi 지리대사초 ②
Carex siderosticta Hance 대사초
Carex ciliato-marginata Nakai 털대사초
68. Commelinaceae 닭의장풀과
Commelina communis L. 닭의장풀
69. Juncaceae 골풀과
Juncus tenuis Willd. 길골풀
Juncus effusus var. decipiens Buchen. 골풀
70. Liliaceae 백합과
Hosta capitata Nakai 일월비비추 ③
Hemerocallis fulva var. kwanso Regel 왕원추리 ⑤
Hemerocallis thunbergii Bak. 노랑원추리
Lilium tsingtauense Gilg 하늘말나리
Lilium amabile Palibin 털중나리 ②
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Appendix 1. Continued
Vascular plants Remark
Lilium tigrinum Ker-Gawl. 참나리
Polygonatum lasianthum var. coreanum Nakai 죽대
Polygonatum odoratum var. pluriflorum Ohwi 둥굴레
Polygonatum involucratum Max. 용둥굴레
Smilax nipponica Miq 선밀나물
Smilax china L. 청미래덩굴
Smilax sieboldii Miq. 청가시덩굴
71. Dioscoreaceae 마과
Dioscorea japonica Thunb. 참마
Dioscorea batatas Decne. 마
Dioscorea tenuipes Fr. et Sav. 각시마
Dioscorea quinqueloba Thunb. 단풍마
72. Orchidaceae 난초과
Amitostigma gracilis Schlecht. 병아리난초
Spiranthes sinensis Ames 타래난초
Liparis krameri Fr. et Sav. 나나벌이난초
Total: 241 taxa (72 families, 157 genera, 207 species, 27 varieties and 7 forms) -
Remark; ①: Rare plants (IUCN), ②: Korean endemic plants, ③: Specific plant species, ④: Naturalized plants, ⑤: Planted plants
